In vitro maturation of bovine cumulus-oocyte complexes in undiluted follicular fluid: effect on nuclear maturation, pronucleus formation and embryo development.
Since resumption of meiosis and cytoplasmic maturation of bovine oocytes takes place in close association with follicular fluid, it would be logical to assume that this might be a perfect maturation medium. To test the hypothesis, abattoir-derived cumulus-oocyte complexes (COCs) were in vitro matured in undiluted (i) mixed follicular fluid (FF) from 3 to 15 mm follicles from abattoir ovaries, (ii) preovulatory follicular fluid (POF) from the dominant follicle from a cyclic unstimulated heifer, (iii) preovulatory follicular fluid (OPU) from synchronised and superovulated heifers 60 h after prostaglandin and 20 h after GnRH treatment, and in (iv) TCM-199 with 5% serum. Subsequent to IVM, the COC were subjected to IVF and IVC, and embryo development was followed until the blastocyst stage at Day 8 after insemination. The MII rates in the TCM-199 (69%), POF (69%) and OPU (72%) groups were not different from each other but different from the FF (41%) group (P<0.05). In spite of the high MII rates, none of the follicular fluids supported embryo development: the FF, POF and OPU blastocyst rates were alike (3%, 3%, 2%) and different (P<0.05) from the rates in the TCM-199 (19%). During IVM in follicular fluids but not in TCM-199, the expanded cumulus masses became trapped in a coagulum. Although it could be prevented by the presence of heparin during IVM, it did not improve the blastocyst rates. In conclusion, undiluted preovulatory follicular fluids supported nuclear maturation but not further embryonic development as judged by the high MII and low blastocyst rates.